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This listing of clairas will replace ali prior versions of claims in the appHcation; 
LISTING OF CLAIMS: 

L (ORIGINAL) A method for creating a magnetic head, comprising: 

adding leads to a wafer stack having a free layer, a bias layer, and a spacer layer 
between the free iayer and bias layer, wherein a gap is formed between 
the leads; 

adding a protective iayer to the wafer stack such that the gap is covered, the 
protective layer also covering facing ends of the leads; 

removing material from at least one side area of the wafer stack using the 
protective layer as a mask; 

removing the protective iayer; and 

processing a portion of the bias layer below the gap for reducing a magnetic 
moment of the bias layer in the portion of the bias layer below the gap 

for forming a sensor in which magnetic moments of end portions of the 
free layer are pinned by magnetic momerns of end portions of the bias 
layer. 

2. (ORIGINAL) The method as recited in claim I, wherein the magnetic moments 
of the end portions of the free layer are pinned aiitiparaMel to the magnetic 
moments of the end portions of the bias layer. 

3 . (ORIGINAL) The method as recited in claim \, wherein the leads are added to 
the wafer stack by an additive process. 

4, (ORIGINAL) The method as recited in claim 1, whei^in the gap is formed 
between the leads by reactive ion etching. 

iliXl FOl 0/SJO9200201 2311 SI 

-3- 



5. (ORIGINAI.) The method as recited in claim 1 , wherein the protective layer 
includes a resist undercoat, and a second layer of resist above the resist 
undercoat 

6. (ORIGINAL) The method as recited in claim 5, fuither comprising applying a 
developer to the resist undercoat for removing a portion of the resist undercoat 
such that opposite ends of the resist undercoat along a plane parallel to an upper 
surface of the wafer stack are closer together than opposite ends of the second 

layer of resist. 

7. (ORIGINAL) The method as recited in claim 1, wherein tlie material in the at 
least one side area of the wafer stack is removed by at least one of ion milling 
and sputter etching. 

S. (ORIGINAL) The method as recited in claim 1 , wherein an edge of the at least 
one side area of the wafer stack after removing the material is oriented at an 
acute angle relative to a line perpendicular to a plane parallel to an upper surface 

of the wafer stack. 

9. (ORiGlNAL) The method as recited in claim I, wherein material is removed 
from both side areas of tlie water stack, wherein edges of the side areas of the 
wafer stack after removing the material taper towards each other in a direction 
away trom the wafer stack. 

10. (ORIGINAL) The method as recited in claim \, wherein the protective layer is 
removed by a lift off process. 

1 1 . (ORIGINAL) The method as recited in claim 1, further comprising adding lead 
materi al to the at least one side area of the wafer stack. 
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12, (ORIGINAL) The method as recited in claim i , wherein the magnetic moment 
of the bias layer is reduced by oxidation, 

! 3 . (ORIGINAL) The method as recited in claim i > wherein the magnetic moment 
of the bias layer is reduced by ion implantation. 

14. (ORIGJNA[>) The method as recited in claim 1 , wherein the magnetic moment 
of the bias layer is reduced by milling. 

15. (0R-IG1N.A.L) The method as recited in claim i , wherein the magnetic moment 
of the bias layer is reduced by at least one of self-aligned oxidation, self-aligned 
ion implantation and self-aligned milling. 

16. (WI THDRAW N) A magnetic head formed by the process of claim 1 . 

1 7. (WITHDRAWN) The magnetic head as recited in claim 16, wherein end regions 
of the leads taper towards facing ends thereof. 

18. (WITHDRAWN) The magnetic head as incited in claim 16, wherein the 
magnetic head has no hard bias elements, 

19. (WrfflDR.AWN) The method as recited in claim 16, wherein a thickness of the 
bias layer in a direction perpendicular to a plane parallel to an upper surface of 
the wafer stack is less than a thickness of the free layer in the same direction. 

20. (WITHDR-\\V \ ) fhc \vc±n^' \ valvd m claim I S \shcfem the thickness of 
the bias layer is less tlian about 75% of the thickness of the free I aver. 

21. (WrfflDR.4WN) A method for creating a magnetic head, comprising; 
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adding leads to a wafer stack having a free layer, a bias layer, and a spacer layer 
between the free layer and bias layer, wherein a gap is fonned between 

the leads; 

adding a protective layer to the wafer stack such that the gap is covered, tlie 
protective layer also covering facing end regions of the leads; 

removing materi al from at least one side area of the wafer stack using the 

protective layer as a mask, wherein the protective layer includes a resist 
undercoat and a second layer of resist above the resist imdercoat; 

applying a developer to the resist undercoat for removing a portion of the resist 
undercoat such that opposite ends of the resist undercoat along a plane 
parallel to an upper surface of the water stack are closer together than 
apposite ends of the second layer of resist, 

removing the protective layer; and 

processing a portion of the bias layer below the gap for reducing a magnetic 
moment of the bias layer in the portion of the bias iayer beiow the gap 
for forming a sensor in which magnetic moment of end portions of the 
free lay er are pinned antiparallel to magnetic moments of end portions of 
the bias layer. 

22. (WITHDRAWN) The method as recited in claim 21 , wherein the magnetic 
moments of the end portions of the free layer are pinned antiparallel to the 
magnetic moments of the end portions of tlte bias layer. 

23 . (Wrri lDRA\^n^() The method as recited in claim 2 1 , wherein the leads are 
added to the wafer stack by an additive process. 

24. f \\ n i IDR \\V \ ) Tlx nx.bo.^ ds tccited in claim 21, wherein the gap is tbnned 
betxseen the ic&di, b\ reactive ion etching. 
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25. 



(WITI IDRAWN) The method as recited in claim 2.1, wherein the materia! m the 
at least erne si de area of the stack is removed by at least one of joe raining 
and sputter etching. 



26. (WITHDRAWN) The metliod as recited in claira 21, wherein an edge of the at 
least one side area of the wafer stack after removing the material is oriented at 
an acute angle relative to a line perpendicular to a plane parallel to an upper 
surface of the wafer stack. 

27. (WITHDRAWN) The method as recited in claim 21, wherein inaterial is 
removed from both side areas of the wafer stack, wherein edges of the side areas 
of the wafer stack after removing the material taper towards each otli er in a 
direction away from the wafer stack. 

28. (WI THDRAWN) The method as recited in claim 21 , wherein the protective 
layer is removed by a lift, off process. 

29. (WITHDRAWN) The method as recited in claim 21, further comprising adding 
lead material to the at least one side area of the wafer stack. 

30. (WTTHDRAWN) The method as recited in claim 21, wherein the magnetic 
moment of the bias iayer is reduced by oxidation. 

3 1 . (WnT!DRA\'tn^) The method as recited in claim 2 1 , wherein the magnetic 
moment of the bias layer is reduced by ion iraplanlation. 

32. (WITHDRAWN) The method as recited in claim 21, wherein the magnetic 
moment of the bias layer is reduced by milling. 

33. (WrfflDR.4WN) A magnetic head formed by the process of claim 21 . 
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34. 



(WITHDRAWN) The magneiic head as recited in claim 33, wherein end regions 
of the leads taper towards facing ends thereof. 



35. (WITHDRAWN) The magnetic head as recited in claim 33, wherein the 
magnetic head has no hard bias elements. 

36. (WITi-r.DRAWN) The magnetic head as recited in claim 33, wheT«in a thickness 
of the bias layer in a direction peipendicular to a plajte parallel to an upper 
surface of the wafer stack is less than a thickness of the free layer in the same 
direction. 

37. (WITHDRAWN) The magnetic head as recited in claim 36, wherein the 
thickness of the bias layer is less than about 75% of the thickness of the free 
layer. 

38. (WITHDRAWN) .A magnetic storage system, comprising: 
magnetic media; 

at least one head for reading from and writing to the magnetic media, each head 
having a sensor formed according to the method recited in claim 1 ; 
a write element coupled to the sensor; 

a slider for supporting the head; and 

a control unit coupied to the head for controlling operation of the head. 
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